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Abstract Original Research Article |

Dentistry is widely recognized as a profession with significant occupational hazards. Dental staff are commonly exposed
to various risks, including psychological stress, workplace, chemical agents, physical and biological hazards, and
ergonomic challenges. This study aims to assess the prevalence of different occupational hazards among dentists.
Subject & methods: A total of 449 pediatricians were randomly selected to participate in an online self-reported cross-
sectional survey questionnaire designed to collect personal details and assess their exposure to different occupational
hazards. Results: A significant proportion of participants reported experiencing stress (85.9%), followed by
musculoskeletal disorders (85.6%) and percutaneous injuries (63.9%). Exposure to radiation hazards was noted by
51.3%, while 44.4% reported eye injuries, and 42.66% faced chemical hazards. Hearing impairment was the least
reported hazard, affecting only 8.8% of the participants. Conclusions: Musculoskeletal disorders remain a major
concern for dental professionals, yet research on their specific challenges is limited. Prioritizing professional education,
updating curricula, and implementing ergonomic measures are essential. Future studies should address mental stress,
occupational hearing loss, and chemical exposure to enhance workplace safety.
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INTRODUCTION

Studies have indicated that dentists experience
more frequent and severe health issues than other high-
risk medical professionals [1]. The awareness of
occupational hazards dates back to the 18th century when
Bernardino Ramazzini [1], known as the "Father of
Occupational Medicine," identified the link between
occupation and health dynamics [2]. Despite being
considered one of the least hazardous professions in
modern times, dentistry still faces numerous risks [3].
Dental practitioners are exposed to various occupational
hazards, including stress, allergic reactions, high noise
levels, percutaneous exposure incidents, radiation, work-
related musculoskeletal disorders (WMSDs), and legal
challenges. Additionally, the dental environment poses a
significant risk of exposure to microorganisms.
Infectious agents in blood or saliva, due to bacteremia or
viremia, can cause systemic infections. Both dental
patients and dental healthcare workers are at risk of
exposure to microorganisms through blood, oral, or
respiratory secretions. These microbes can enter the body

through skin cuts during medical or dental procedures,
accidental bites, or needle stick injuries during anesthesia
administration [4]. In dentistry, radiographs play a key
role in diagnosing and evaluating oral diseases and are
essential for effective treatment planning. Radiographic
equipment, in dental clinics, is a vital component of
dental  assessments [5,6]. Commonly Dental
professionals are exposed to both ionizing and non-
ionizing radiation during practice. The growing use of
ultraviolet and blue light to cure or polymerize various
dental materials has raised concerns regarding non-
ionizing radiation. Prolonged exposure to these
wavelengths can harm multiple areas of the eye,
including the cornea, lens, and retina [7, 8]. Dental staff
frequently work under high-intensity light for extended
periods, essential for dental procedures which may lead
to visual discomfort and associated physical symptoms,
such as headaches, eye pain, and watering. Proper as
headaches, eye pain, and watering [9]. Lighting is critical
for dental procedures to avoid errors that could
negatively impact patients. Visual tasks during
procedures often cause eye strain and fatigue, as close
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and frequent operations require optimal lighting. Poorly
distributed light in dental offices can create contrast
issues [10]. The absence of safety protocols in dental
clinics can significantly impact operations and lead to
accidents. Inadequate workplace design is a leading
cause of such incidents [11,12]. In Norway, the
prevalence of occupational health problems in public
health dentists has been various occupational complaints,
including dermatoses 40%, eye, respiratory, and
systemic issues 13%, and musculoskeletal problems
(3%) [13]. Studies in Australia indicated that burns were
common workplace injuries among dental assistants, and
percutaneous injuries were relatively frequent among
dental students [14]. A previous study in India found that
47% of Navy dentists had sustained injuries from sharp
instruments within the past six months, with back aches
being the most common issue 70.6%, followed by
occasional anxiety and wrist pain [15]. A study designed
in Saudi Arabia on hearing issues among dentists and
auxiliaries over five years found that 16.6% experienced
tinnitus, 30% had speech discrimination difficulties, and
30.8% faced challenges with speech environments [16].
At an Australian dental school, 9% of dental personnel
reported latex allergies, and 22% experienced glove-
related dermatitis [17]. Research suggests that factors
such as posture, work habits, and demographics
influence the prevalence and location of pain and other
symptoms like headaches [18]. At the University of
Cartagena, 80% of dental students reported muscular
pain associated with clinical practice, especially in
surgery and periodontics. Among these, 15%
experienced neck and lumbar pain [19]. In Southern Iran,
a study revealed that 33% of dentists reported lower back
pain, while 28% experienced dneckpain [20]. In India,
Studies conducted that 76-77% of dental staff
experienced injuries from sharp tools, 42-43% faced
workplace stress, 40% suffered from 3 musculoskeletal
and 24% had allergic reactions [21-23]. Another study
revealed that over 20% of dentists sustained injuries
while working [24]. The results of the study are
significant for dental practitioners as they may offer
valuable insights into workers' awareness of physical
hazards, their safety practices, and the extent of hazards
present within the dental department.

MATERIALS AND METHODS

An online, self-reported cross-sectional survey
was developed to investigate the prevalence of various
occupational hazards among designed questionnaires
divided into four sections—demographic data, including
age, gender, specialty, and years of work second the
dentists.

The survey utilized a predesigned questionnaire
divided into four sections. The first section gathered
demographic data, including age and gender.

The section featured 10 questions designed to
evaluate how physical hazards are managed in dental
clinics. The third section included 10 questions aimed at
assessing safety and practices among dental staff, such
as reporting occupational accidents or health issues,
administering first aid, using warning systems,
implementing fire suppression measures, and managing
healthcare waste.

The fourth section comprised four questions
focused on radiation protection measures.

The questionnaire consisted of 30 questions.
To ensure its validity and reliability, the questionnaire
was reviewed by two experts and validated using
confirmatory factor analysis through a structural
equation model (SEM).

Statistical analysis:

We aimed for a target sample size of at least 383
participants to ensure a confidence level of 95% and a
margin of error within + 5% of the surveyed values®.
Responses to the survey included duplicate 4 We
responses (n=7), and those collected 461 who refused to
enroll (n=5) We ended and analyzed by using 449 valid
responses. Validated data was Statistical Package for the
7 tabulated, Social Science (SPSS), version 21.0 (SPSS
Inc. Chicago, IL, USA). Chi-square %2 or Fisher Exact
comparative analysis of categorical variables. (P < 0.5)
is considered to be a statistically significant level.

RESULTS

Demographic characteristics: Following the
consent to participate in this study, we started
exploration of the demographic characteristics of our
respondents. A total number of 449 pediatricians
responded to the survey from various countries as shown
in Figure 1.

Demographic data shows participants belong to
different age groups with about 61% (n=274) as males
and 39% (n=175) as females. As for the age groups of
participants, 5% of them were below 30 years old (n=25),
more than half the age was between 30-39 years old
(n=238), participants with ages from 40-49 years old
were less than one-third of the total (n=133), and those
with ages from 50 or above years old were 12% (n= 53)
as in Figure 2.
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Figer 1: Distribution and numbers of participants according to their country of residence.
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Fig 2: Distribution of age group characteristics of participating

Outlines of the prevalence of various
occupational hazards, with psychological hazards being
the most frequently reported (Table 1). A significant
majority of participants 89.3% perceived dentistry as a

stressful profession, and nearly

half 51.6% indicated

experiencing stress-related symptoms, such as feeling
overloaded (Figure 3). Furthermore, 81.9% have at least
one sign of WMSDs, with one-third 33% experiencing
lower back pain (Figure 4)

Table 1: Prevalence of the different occupational hazards among participants in the study

Type of Hazard Number of affected dentists | % Number of non-affected dentists | %

Stress psychological Hazard | 401 89.3% | 48 10.7%
Percutaneous Injuries 355 79.1% | 94 20.9%
Musculoskeletal problem 368 81.9% | 81 18.1%
Radiation Hazard 213 47.4% | 236 52.6%
Eye Injuries 176 39.2% | 273 60.8%
Hearing Impairment 27 6 % 422 94%
Chemical Hazard 259 57.7% | 190 42.3%
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Figure 4: prevalence of musculoskeletal symptoms among disorders among the study's participants

The prevalence of percutaneous injuries was solutions, and mercury. Eye injuries were reported by
reported at 79.1%, while 47.4% experienced radiological 39.2% of respondents, and hearing impairment was
hazards, and 57.9% were affected by chemical hazards, reported by 6%.

including latex allergy, formaldehyde, x-ray processing

Table 2: prevalence of hazards in relation to demographic factors
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Gender | Male 25.2% | 47% 42.1% | 46.9% | 48.2% | 52% 45.7%
Female 74.8% | 53% 57.9% | 53.1% | 51.8% | 48% 54.3%
Age Below 30 29.4% | 45.1% | 5% 549% | 6.3% 11.1% | 57.9%
30-39 155% | 18.3% | 7% 21.5% | 8.5% 18.5% | 11.2%
40-49 28.9% | 15.5% | 70.9% | 12.2% | 28.4% | 22.2% | 13.5%
Above 50 26.2% | 21.1% | 18.1% | 11.4% | 56.8% | 48.3% | 17.4%
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A significant relationship was found between
percutaneous injuries and age, as shown in (Table 2).
Among those suffering from percutaneous injuries,
45.1% were in the age group below 30 years. Chemical
hazards were significantly more prevalent among
females 54.3% and among dentists below 30 years
57.9%. Radiation hazards were also significantly more
common in the age group below 30 years 54.9%. Eye
injuries were significantly more prevalent among those
above 50 years 56.8%. WMSDs were most common in
the 40-49 age group, with a prevalence of 70.9%.
Females reported a significantly higher prevalence of
injury 57.9%. Hearing impairment was most prevalent
among individuals over 50 years, with a prevalence of
48.3%. Psychological hazards were significantly
associated with females, with a prevalence of 74.8%

DISCUSSION

Occupational  health issues, particularly
WMSDs, stress, and percutaneous injuries, are a
significant  concern among  dentists.  Despite
advancements in dental equipment, studies show a rising
trend in these problems. In our study, 81.9% of
participants reported at least one symptom of WMSDs
which were most prevalent in the 40-4 age group with a
prevalence of 70.9%. Females reported a significantly
higher rate of injuries 57.9% with lower back pain being
the most frequently reported symptom at 30%. Research
indicates that most dentists face at least one occupational
hazard; for instance, 91% of dentists in Moldova
reported exposure to at least one occupational risk [26].
In Nigeria, WMSDs emerged as the most frequently
reported occupational health issue among dentists [27].
Biswas et al., reported a high prevalence of
musculoskeletal symptoms, particularly affecting the
neck, shoulders, hands, wrists, and lower back [28].
Female dentist experienced higher rates of occupational
health issues, including WMSDs and percutaneous
injuries compared to their male counterparts [29-32].
WMSDs are most frequently reported in the neck, lower
back, and shoulders [32]. Female dentists are especially
at risk, with higher rates of tendonitis and pain in
multiple body regions [33,34]. Notably, awareness of
ergonomic practices does not always lead to a reduction
in WMSDs prevalence. For instance, a study by (Rafie et
al.,) [35] revealed that 74% of dentists experienced back
and neck pain despite understanding proper posture
techniques, and WMSDs prevalence increases with age
and clinical experience which especially with
prosthodontists being at the greatest risk [36]. The lack
of routine job posture and workplace analyses highlights
the critical need for comprehensive economic education
for both new and experienced dental practitioners [36].
In this study, psychological hazards are the most reported
occupational risks among dental practitioners. A large
majority 89.3% perceive dentistry as highly stressful
with nearly 51.6% experiencing stress-related
symptoms. Stress and burn out widespread among dental
professionals, driven by factors such as legal and

insurance issues, practice management, and staff
supervision [37]. Studies from the UK and New Zealand
highlight high levels of emotional exhaustion, with stress
stemming from treating challenging patients, time
pressures, and the need for sustained focus [38,39].
Stress is also a significant contributor to needle-stick
injuries [40]. Furthermore, our results showed a notable
association was identified between percutaneous injuries
and age, with 45.1%of those affected being below 30
years old. Percutaneous injuries are prevalent, with rates
of 50% in Southern Thailand and 41.8% in the UAE
[26,41]. Younger dentists and students are particularly at
risk, highlighting the need for education and supervision
[40,42]. Vaccination rates against Hepatitis B and
influenza are relatively high among dentists, but
percutaneous injuries increase the risk of exposure to
infectious diseases such as HIV and Hepatitis C [26].
This study reported that eye injuries were significantly
more prevalent among individuals over 50 years of age
56.8%. Ocular hazards remain a concern in dentistry,
with insufficient eye protection leading to injuries caused
by rotary instruments and chemical exposure [43,44].
Mercury exposure has also been associated with visual
impairments, including diminished color discrimination
[42]. To reduce these risks, regular eye examinations and
the adoption of magnification tools are strongly
recommended [44].

Our results indicated that hearing impairment
was most common among individuals over 50 years of
age, with a prevalence of 48.3%. Noise-induced hearing
loss, another significant occupational risk, is linked to
noise levels from equipment such as turbines and
compressors [45,46]. To safeguard the well-being of
both patients and operators, it is crucial to implement
measures to reduce noise in dental environments [46].

Our study found that radiation hazards were
notably more prevalent in the age group under 30 years,
with 54.9% affected. Enhancing dentists' knowledge of
radiation protection measures, tools, and dose reduction
techniques could promote safe practices in dental
radiology [47]. Our findings also indicated that chemical
hazards were significantly more common among females
54.3% and individuals under 30 years old 57.9%. Latex
allergies are frequently encountered among dentists. In
Belgium, 22.5% of dentists reported latex allergies,
while 47% of New Zealand residents experienced
dermatitis within the past year. However, low-protein,
non-powdered gloves can help reduce these risks
[39,48].

CONCLUSION

Work health-related concerns of
musculoskeletal disorders continue to be among dental
professionals. However, there is a notable gap in research
addressing the specific challenges dental professionals
face. It is imperative to prioritize ongoing professional
education, update curricula, implement ergonomic
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interventions, and ensure safer materials handling.
Future research must endure the mental stress suffered
during routine tasks and develop targeted strategies to
alleviate these risks. Furthermore, there is a pressing
need for more studies on occupational hearing loss and
chemical exposure to better protect dental workers.
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